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Introduction 


The Douglas-fir tussock moth (DFTM) Early 
Warning System (EWS) uses a series of 
permanent pheromone trap sites to identify 
increasing populations prior to undesirable tree 
defoliation; it is essentially a modification of the 
system devised by Daterman et al. (1979). The 
trapping system is designed to detect DFTM 
population changes over large geographic areas, 
and to give land mangers advance warning of an 
impending outbreak. Region | of the US Forest 
Service (USFS-R1) maintains trapping sites from 
Potlatch to Lucille (Fig. 2) and collaborates with 
the Idaho Department of Lands (IDL). Their 
personnel maintain a network of trap sites from 
Coeur d’ Alene south to Moscow and east to 
Harvard (Fig. 3). These sites have been selected 
on the basis of the impact of potential DFTM 
defoliation management objectives. 
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Five pheromone-baited sticky traps are installed 
at each trapping site to monitor the flight of male 
moths. They are placed in host trees (grand fir or 
Douglas-fir) in a transect with a minimum 
spacing of 75 ft. between traps. An average trap 
catch of 25 or more moths per trap, per trapping 
site is the threshold used to indicate where heavy 
defoliation may occur the following year. 
Follow-up sampling is then conducted in these 
areas to locate potentially injurious population 
densities (Daterman et al. 1979). 


Where trap counts have reached the average trap 
catch threshold, egg mass sampling should be 
conducted in the fall and larval sampling should 
be conducted in the spring of the following year. 
Larval sampling may also be conducted at sites 
with historic tussock moth problems before trap 
counts reach an average of 25 moths per trap, per 
trap site. 
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2009 Trapping Results 


Thirty-one trapping sites were monitored 
by USFS-R1 (Appendix 1) and 133 by 
IDL (Appendix 2), for a total of 164 
monitored sites in north Idaho. The 
USFS-R1 mean trap capture was 2.06 
moths per trap, up from 0.30 and 0.47 
moths per trap in 2008 and 2007 
respectively. None of the sites had trap 
captures exceeding an average of 25 or’ 
more moths per trap, per trap site. 
However, the Pine Knob (Plot #1-3, 
Appendix 1) trapping site yielded an 
average of 16.4 moths per trap, which 
compares to numbers recorded in 2001, 
after the start of the 2000 outbreak. 


_The mean trap capture for the IDL traps in 2009 
was 11.9 moths per trap, up from 1.12 and 0.42 
moths per trap in 2008 and 2007 respectively. 
Twenty-two IDL trap sites in north Idaho had 
average trap captures equal to or greater than 25 
moths per trap, and 4 sites exceeded an average 
of 50 moths per trap. The site with the highest 
average was newly added in 2009 (plot #908, 
Appendix 2), located southeast of Plummer. The 
average catch per trap at that site was 71.6 
moths/trap. 


Defoliation 


The most recent outbreak in north Idaho 
occurred in 2000, and resulted in three years of 
defoliation on state and private land between 
Plummer and Moscow, and on adjacent 
Clearwater National Forest lands. Prior to the 
2000 outbreak, an outbreak in 1986 caused only 
1 year of visible defoliation. Both outbreaks 
were preceded by increasing numbers of trap 
captures (Fig. 1). Outbreaks of DFTM have 
occurred in this general area approximately 
every 8-10 years since the 1940’s (Randall 2002, 
Tunnock 1973). 


This year’s aerial detection survey showed no 
DFTM-caused defoliation. However, in urban 
settings of Coeur d’ Alene, Rathdrum, Hayden, 
and St. Maries, ornamental “sentinel trees” (Fig. 
4) have shown signs of defoliation. Typically. 
landscape blue spruce are affected, but grand fir 
was found defoliated by DFTM larvae northeast 
of Rathdrum and south of Coeur d’ Alene near 
Mica Flat (Eckberg and Kittelson 2009). Blue 
spruce in St. Maries have been partially 
defoliated each year since 2007, and trees in the 
Rathdrum city park and the Idaho Panhandle 
National Forest nursery in Coeur d’ Alene have 
been partially defoliated each year starting in 
2007. 
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Figure 1. Average 
trap catches by IDL | 
north of Moscow — 
and aerially detected | 
defoliation for the | 
last two DEFTM | 
outbreaks (adapted 
from Kegley et al., _ 
2004). 





Larval sampling 


Idaho Department of Lands typically conducts 
larval sampling in north Idaho using a threshold 
lower than 25 moths per trap. Trap sites where 
trap catches have increased or have historically 
proven to be trouble spots are likely to be 
sampled the following year. Larval sampling 
was performed at 44 of the 133 plots trapped by 
IDL in 2009 (Appendix 2), using the lower 
crown sequential sampling methods described by 
Mason (1978). Larvae were observed at 27 of 
these sites (Fig. 4), and of these, five were 
classified as having suboutbreak populations, 
one was classified as intermediate, and the 
remaining locations had low populations. 
Additional sampling was performed at five of the 
sites. Sampling was conducted at the trap site, 
and additional samples were taken within a one 
mile radius of the plot center. Mid-crown 
sampling for later instars was not performed in 
2009. In 2008, a total of 38 sites were sampled 
(lower crown), and larvae were observed at three 
sites. 


Lower crown sampling for larvae will be 
completed by IDL at more sites in 2010, and 
mid-crown sampling will occur at the same sites 
later in the season to gauge larval survival. 
Additional egg mass surveys in the fall of 2010 
at sites with high trap captures should help 
predict potential problem areas in 2011. 


Egg Mass Sampling 


Due to the high trap counts observed at IDL sites 
in 2009, egg mass sampling was performed by 
IDL personnel at 25 sites (Appendix 2) with the 
highest trap captures (= 20 average /trap). Single 
egg masses were found at four sites (Fig. 5). The 
low number of egg masses found indicates that 
heavy defoliation is unlikely at these sites in 
2010, but that the populations are building. 
Larval sampling in 2010 will be a better 
predictor of population levels and future 
defoliation. 


Conclusions 


The DFTM, EWS is effective at predicting 
outbreaks, but it is not designed nor intended to 
predict exactly where defoliation will occur 
(Sheehan and Ragenovich 2003). Land 
managers, with consultation from local 
entomologists, will need to identify and 
prioritize areas where management objectives are 
most vulnerable to significant defoliation 
impacts. In areas where treatment applications 
may be considered to mitigate impacts, cocoon 
and/or larval sampling should be conducted in 
advance to estimate current DFTM populations 
(Brooks et al. 1978). 


In north Idaho, the EWS effectively predicted the 
1986 and 2001 DFTM outbreaks which were 
preceded by several years of increasing trap 
catches. However, both outbreaks varied 
considerably in duration and acres affected 
(Kegley et al. 2004). This confirms the need for 
additional egg mass or larval sampling to better 
predict population levels (Mason and Torgersen 
1983). 


Trapping for DFTM will continue annually, and 
at this point we expect trap catches to likely 
increase in 2010. 
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Figure 2. Map of plots trapped by USFS for Douglas-fir tussock moth in 2009. 
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Figure 3. Map of plots trapped by IDL for Douglas-fir tussock moth in 2009. 
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Figure 4. Defoliation of ornamental blue spruce or grand fir (sentinel trees) in north Idaho since 2007. 
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Figure 5. Sites sampled for Douglas-fir tussock moth larvae by IDL in 2009. 
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Figure 6. Sites sampled for Douglas-fir tussock moth egg masses by IDL in 2009. 
9 


Appendix 1. Mean trap catch for USFS monitored plots from Potlatch to Lucille for the past 9 years. 
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Appendix 2. Mean trap catch for IDL monitored plots from Coeur d’ Alene to Moscow for the past 9 years. 
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Appendix 2. (continued) 
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Appendix 2. (continued) 
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m Indicates traps missing 
* Indicates Sites Not Trapped 


* Indicates larval survey 
Italics Indicates egg mass sample 
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